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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to rimless spectacles. More particularly, it 
relates to rimless spectacles and a method of manufacturing the same using laser welding 
5 techniques. 

2. Description of the prior art 

There has been an ongoing trend in the eyeglass industry to reduce and ideally 
eliminate the means for retaining the eyeglass lenses on the wearer's face. Origmally, and 
still today, eyeglasses are manufactured using complete frames. These frames would 
1 0 encompass the entire circumferential edge of the lens and thereby enable the connection of 
temple arms and a bridge to the lens frame structure. 

After the original eyeglass frames, other versions such as partial frame or wire 
frame assemblies were introduced. The wire frame embodiment was such that the lenses are 
circumferentially entirely encompassed by very thin, small wires that attach to the temple 
1 5 arm portions. The wire frames provide an aesthetically pleasing appearance by substantially 
eliminating the visible frame from the eyeglass construction, and allowing the lens itself to 
define the shape of the eyeglasses. It is this aesthetic appearance that has brought on the 
most recent trend of rimless spectacles, hi any of the above cases, the lenses must be edged 
before they can be inserted into hard or wire frames. This edging is reqmred in order to 
20 facihtate the fabrication of the glasses. 

Rimless spectacles are directed at providing the least amount of hardware 
between the bridge, temple arms and the lenses. An example of rimless spectacles can be 
seen in U.S. Patent No. 2,004,005. As shown and described, rimless spectacles require the 
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drilling of holes through the lenses for the purpose of mounting the bridge and temple arms 
with screws or other hardware. 

International Patent Application No. PCT/DK87/00008 discloses a Lens 
Holding Means for Glasses, particularly for Rimless Glasses. The bridge and temple arms 
5 are fastened to the lenses by means of holding portions that are received in holes or recesses 

in the lenses themselves. 

The manufacturing of rimless spectacles is time and labor intensive, as it 
requires the precise drilling of holes through the lenses and subsequent mounting of the 
temple arms and bridge to physically construct the rimless spectacles. This labor intensive 
10 process is performed after the lenses have been cut for the wearer's prescription and to the 
preferred shaped. 

It is therefore desirable to provide a rimless spectacle that eliminates the need 
for drilling holes in the lenses and which can be manufactured without requiring labor 
intensive processes. 
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SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide a rimless spectacles 
that overcomes the shortfalls of the prior art and eliminates the need for additional hardware 
to mount the rimless supporting structures of the bridge and temple arms. 
5 It is another obj ect of the invention to provide a method for manufacturing 

rimless spectacles that eliminates the need for drilling holes in the lenses to mount the 
supporting structures of the bridge and temple arms. 

It is yet another object of the invention to provide a method for manufacturing 
rimless spectacles that uses laser welding and speciaUzed laser wavelength absorbing 
1 0 materials to attach the temple arms and bridge to the respective lenses. 

These and other objects are achieved in accordance with an embodiment of 
the invention wherein the method for manufacturing rimless spectacles includes the steps of 
providing a connection region between the lens and the rimless supporting structure wherein 
the connection region includes a radiation absorbing dye having a predetermined wavelength 
1 5 absorbing band, and exposing the radiation absorbing dye to a source of radiation operating 
at a wavelength within the predetermined wavelength band of the radiation absorbing dye. 

According to another embodiment of the invention, the method of 
manufacturing rimless spectacles includes the steps of providing a connection region 
between an edge of the lens and the rimless supporting structure where the connection region 
20 includes a radiation absorbing dye having a predetermined wavelength absorbing band, and 
exposing the radiation absorbing dye to a source of radiation operating at a wavelength 
within the predetermined wavelength absorbing band. 
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In accordance with various embodiments of the invention, the radiation 
absorbing dye may be disposed in the connection region by applying the same to an extemal 
surface of the lens and/or the rimless structure at the point of contact between the two parts. 
The radiation dye may also be incorporated into the lens and/or the rimless supporting 

5 structures during the manufacturing of the same. 

Other objects and features of the present invention will become apparent from 
the following detailed description considered in conjunction with the accompanying drawings. 
It is to be understood, however, that the drawings ^e designed solely for purposes of illustration 
and not as a definition of the limits of the invention, for which reference should be made to the 

1 0 appended claims. It should be further understood that the drawings are not necessarily drawn to 
scale and that, unless otherwise indicated, they are merely intended to conceptually illustrate the 
structures and procedures described herein. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings wherein like reference numeral denote similar components 

throughout the views: 

Figure 1 is perspective view of the rimless spectacles according to an 

5 embodiment of the invention; 

Figure 2 is an enlarged perspective view of the rimless spectacle bridge 
according to an embodiment of the invention; 

Figure 3 is an enlarged perspective view of the rimless spectacle temple arm 
according to an embodiment of the invention; 
1 0 Figures 4a is a schematic representation of the method of manufacturing the 

rimless spectacles according to a first embodiment of the invention 

Figure 4b is a schematic representation of the method of manufacturing the 
rimless spectacles according to a second embodiment of the invention; 

Figure 5a is a schematic representation of the method of manufacturing the 
1 5 rimless spectacles according to a third embodiment of the invention; 

Figures 5b is a schematic representation of the method of manufacturing the 
rimless spectacles according to a fourth embodiment of the invention; 

Figures 6a and 6b are schematic representations of the method of 
manufacturing the rimless spectacles according to another embodiment of the invention; and 
20 Figure 7 is a plan view of a temple arm according to another embodiment of 

the invention. 
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 



Referring to Figures 1-3, there is shown the rimless spectacles 10 according to 
an embodiment of the invention. Rimless spectacles 10 include lenses 12a and 12b that are 
plastic and preferably one of polycarbonate, CR-39 lenses or castable thermosetting optical 

5 resins (e.g., cast acryUc). The materials usable by the present invention are those materials 
that include as a primary characteristic the ability to be laser welded. The lenses 12a and 12b 
each have respective edges 14a and 14b that are in contact with the rimless support 
structures. In this application, the phrase "rimless support structures" refers to either the 
bridge 16, the temple arms 20, or both. 

10 In accordance with the present invention, the bridge 16 and temple arms 20 

are connected to the edges 14a and 14b of the respective lenses without the use of hardware 
or requiring drilling into the lens to support such hardware. The bridge 16 includes opposing 
surfaces 18a (not shown) and 18b that physically contact the edges 14a and 14b of the lenses 
12a and 12b, respectively. The temple arm 20 includes a surface 22 that contacts the edges 

1 5 14a and 14b of the lenses. 

Referring to Figures 4a and 4b, a contact region 40 is formed between the 
bridge 16 and temple arms 20 and the respective lens edges 14a and 14b when they are 
brought together during manufacturing. A radiation absorbing dye 25, having a known 
predetermined wavelength absorbing band, is disposed within the connection region 40 

20 between the rimless supporting structures 16, 20 and the respective edges 14a and 14b of the 
lenses. 

When the lens edges 14a and 14b are brought into contact with the respective 
rimless support structure 16, 20, the radiation absorbing dye 25 is exposed to source of 
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radiation operating at a wavelength within the known wavelength absorbing band. This 
exposure causes the dye 25 to decompose entirely in an exothermic reaction, that when 
complete, not only results in the fusing of the lens with the rimless support structure, but also 
results in the complete disappearance of the dye 25 when viewed by the visible eye. Those 
5 of skill in the art will recognize that the exposure to the radiation source will take place 

through the lens 12 or rimless support structures 16, 20 depending on which part contains the 
dye 25, and the transmissiveness of the part through which the radiation must pass to 
irradiate the dye. 

According to this embodiment, the radiation absorbing dye 25 may be appUed 
10 to one of the lens edge surfaces 14a, 14b or the surfaces 18 and 22 of the bridge 16, and 
temple arms 20, respectively. 

Due to the prescriptive and ultra cosmetic nature of rimless spectacles, it is 
required that the radiation absorbing dye 25 have a significantly higher decomposition 
efficiency than other known dyes, such as, for example, carbon black. This requirement for 
1 5 higher efficiency is due, in part, to the potential for interference with the optics of the 
prescriptive lenses. The increased efficiency of the radiation absorbing dye lowers the 
required concentration level, and thereby reduces the amount of radiation absorbing dye 
required to fuse the parts together as disclosed herein. The lower concentration makes the 
dye virtually invisible upon initial appHcation. Even if the dye is slightly visible as may 
20 occur with a narrow band visible hght absorbing species, a small concentration of dye will 
readily decompose during welding rendering the dye virtually invisible anyway. Typically, 
the dyes convert visible, near infrared or infrared radiation into localized heat via vibrational 
relaxation, after which the dye molecule decomposes into inert, invisible by-products. 
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Figures 5a and 5b show another embodiment where the radiation absorbing 
dye 25 is incorporated into one of the lens 12, the rimless supporting structures 16, 20, or 
both. Thus, the lens edge 14 or rimless supporting structures 16, 20 that are within 
connection region 40 automatically contain the radiation absorbing dye 25 required for the 

5 fusing of the two parts together. It is understood that the radiation absorbing dye 25 will not 
be visible to the naked eye when incorporated into the respective parts. In this embodiment, 
the exposure from the radiation source must take place through the part that does not contain 
the radiation absorbing dye 25. 

Figures 6a and 6b show another embodiment where the rimless support 

10 structures 16 and 20 are designed such that the respective surfaces 18 and 22 engage only the 
lens edge 14a and 14b, respectively. As shown in the embodiments of Figures 4a-5b, the 
bridge 16 includes portions 17 that go beyond the lens edge and onto the lens surface, while 
the temple arm 20 include a similar portion 21 . It is to be understood that the actual 
configuration of the bridge 16 and temple arm 20 and corresponding surfaces 18 and 22 may 

15 be changed without departing form the spirit of the present invention. 

La accordance with the embodiment of Figures 6a and 6b, the radiation 
absorbing dye 25 maybe interposed as a layer on either the rimless support structure 16, 20 
or the lens edge 14a and 14b as shown and described in the embodiment of Figures 4a and 
4b, or may be incorporated into the respective parts as shown and described in the 

20 embodiment of Figures 5 a and 5b. 

Figure 7 shows an example of a temple arm 20 according to one possible 
configuration. As shown, temple arm 20 includes tabs 30 that are adapted to engage the edge 
14b of the lens 12b. In accordance with this embodiment, tabs 30 are preferably transmissive 
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of the wavelengths of the radiation source used to irradiate the dye 25. Through the 
apphcation of tabs 30, the radiation absorbing dye can be interposed between the two part in 
any one of the previously discussed embodiments, and the radiation source can irradiate the 
radiation absorbing dye through the transmissive tabs 30, thereby further faciUtating the 

5 manufacturing process. Those of ordinary skill in the art will recognize that the 

configuration, placement, size or other aspects of tabs 30 may be altered without departing 
from the spirit of the invention. For example, the tabs may be manufactured with a profiled 
surface extending in the circumferential direction. In preparing the lenses at the lab, a 
portion of the periphery is trimmed to mate to the profiled surface. Once welded, the tab and 

10 the lens form an integral supporting assembly that substantially avoids optical interference 
with the lens. 

While there have shown and described and pointed out fundamental novel 
features of the invention as appUed to preferred embodiments thereof, it will be understood that 
various omissions and substitutions and changes in the form and details of the methods 

1 5 described and devices illustrated, and in their operation, may be made by those skilled in the art 
without departing from the spirit of the invention. For example, it is expressly intended that all 
combinations of those elements and/or method steps which perform substantially the same 
function in substantially the same way to achieve the same results are within the scope of the 
invention. Moreover, it should be recognized that structures and/or elements and/or method 

20 steps shown and/or described in connection with any disclosed form or embodiment of the 
invention may be incorporated in any other disclosed or described or suggested form or 
embodiment as a general matter of design choice. It is the intention, therefore, to be limited 
only as indicated by the scope of the claims appended hereto. 
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